Abstract-In this report, we provide a brief discussion of syntactic priming and how this methodology has provided insight into issues of syntactic representation, specifically in terms of the autonomy of syntax and the relationship between production and perception in syntactic representation. We present results from studies related to syntactic priming in bilinguals and second/foreign language learners that focus on the ways in which syntactic priming can illuminate the representation of syntax in acquisition and bilingual grammar. Finally, we suggest further paths of research using this methodology.
I. INTRODUCTION
One of the most difficult issues in language research is trying to determine what occurs when an individual is processing a second language. This question is related to the nature of representations the learner draws upon and also the way in which incoming information is integrated into these representations. Syntactic priming, as a research methodology, has been employed in order to deal with such issues since the mid 1980s. Syntactic priming occurs when a speaker produces a structure they have recently heard, and is defined as the tendency to produce a particular structure a speaker has encountered in their recent discourse, as opposed to an alternative structure (McDonough & Mackey, 2008) ; similarly, syntactic priming can be defined as a proposal that processing a specific syntactic structure will affect the subsequent processing of the same or related syntactic structure (Branigan, Pickering, Liversedge, Stewart, & Urbach, 1995) and may happen when repeating syntactic structures across unrelated sentences (Bock, 1986; Branigan, 2007) . Priming effects may be interpersonal, that is, a speaker may repeat a structure they heard someone else use or else they may be intrapersonal, which occurs when a speaker repeats a structure they have already used.
Syntactic priming is both a mechanism and a method. As a method, it can be used to address theoretical questions in linguistics and psycholinguistics, such as, the representation of language as well as language comprehension and production (Bock, Dell, Chang, & Onishi, 2007) . As a mechanism, it has to do with mechanisms of learning that are relevant to first language acquisition and production, especially in terms of the residual activation of syntactic representation (Branigan, 2007) .
After the discovery of syntactic priming (also called structural persistence and structural priming), there have been numerous studies across a wide variety of populations. Syntactic priming has been the focus of studies with children (e.g. Garrod & Clark, 1993) Bock (1986) was the first study which specifically applied structural priming to investigate the process and representation of language. In her study, speakers repeated prime sentences (transitive and dative structures) and afterwards they described target pictures which were semantically unrelated to one another. The results showed that speakers tended to use an active description of the target picture after an active prime structure and a passive description after a passive prime structure. This also happened with dative sentences.
Bock's (1986) investigation of syntactic priming has stimulated numerous scholars to answer a variety of questions related to the implications of syntactic priming. In a paper reviewing the most important studies on syntactic (or structural) priming, Pickering and Ferreira (2008) reported studies which used syntactic priming to provide evidence for autonomous syntax indicating that the production of a sentence largely depends on an abstract syntactic form which can be defined in terms of part of speech forms and phrasal constituents organized from these and they believed that this abstract syntactic form has a large impact on syntactic priming.
Another line of research stimulated by earlier studies of syntactic priming has concerned the question of (implicit) learning. In fact, recent research has examined syntactic priming as possibly facilitating implicit learning. Seger (1994) defined implicit learning as involving knowledge which is not accessible to consciousness; implicit learning is, to some extent, complex and abstract; it incidentally happens as some tasks are being performed, and finally, it is preserved in cases of amnesia (Bock & Griffin, 2000) . Bock and Griffin (2000) believed that all these four characteristics can be attributed to syntactic priming as facilitating implicit learning.
Conflicting results have emerged from this body of research. On the one hand, the results from certain studies suggested that syntactic priming effects, used in language production, are quite short-lived (Branigan, Pickering, & Cleland, 1999) . Although they demonstrated syntactic priming in written production, they could not find any evidence for the durability of syntactic priming. This rapid decay happened when other structures intervened between the prime and target. They presented that reliable priming occurred in situations when the target immediately followed the prime. In other words, priming between consecutive completions is not likely to be affected by earlier completion.
On the other hand, Bock and Griffin (2000) came to the conclusion that priming does result in implicit learning. The authors defined implicit learning as the automatic non-deliberative character of structural representation, its abstractness, and its persistence over time. They investigated the issue to see whether syntactic priming leads to implicit learning. In their experiments (Experiment 1: priming over short lags, that is, two intervening sentences; and Experiment 2: priming over longer lags, that is, 10 intervening sentences), they demonstrated priming effects. Specifically their results showed that syntactic priming can persist over short and long filled intervals because other utterances which were produced during these intervals suggested that syntactic priming would not easily be disrupted by general interference from other events. (see also Bock & Kroch, 1989; Hartsuiker & Kolk, 1998; Weiner & Labov, 1983 for studies of persistence of priming).
Bock and Griffin (2000) pointed out although lexical repetition enhances structural repetition, it is not essential to it. That is because there are two different factors at work. First, the activation of specific words in memory supports the subsequent activation of a recently used structure, creating structural repetition. Furthermore, when sentences are generated from non-verbal message representation, messages produced in any of the two alternative ways tend to be formulated in terms of primed procedures, reflecting structural priming.
An important question that might come up at this stage is what the authors mean by "learning." Bock and Griffin (2000) interpreted their results as "learning to talk" rather than "learning language." They pointed out that the results obtained from the two studies suggested that syntactic priming occur within a system specialized for learning how to produce sequences of words. They believed that this kind of learning is the consequence of the learning processes themselves (pp. 188-189).
III. SECOND LANGUAGE LEARNER AND SYNTACTIC PRIMING
In addition to the investigation of syntactic priming among native language speakers, numerous studies have also been conducted on syntactic priming among second language learners (bilinguals, second/foreign language learners). Different aspects of these language users were examined, in terms of representation, comprehension, and production.
One of the most important issues that have concerned second language/bilingual researchers is the representation of the two languages in the bilinguals' brain/mind. Are the two languages integrated/shared or separate among bilinguals? That is, if the two languages are shared, the bilingual has a single store for the two languages, and if the two languages are separate, the bilingual has separate stores for them (Hartsuiker, Pickering, & Veltkamp, 2004) . Hartsuiker et al. (2004) pointed out that although much research has been conducted investigating this question in terms of the representation of words or concepts (e.g., Kroll & Stewart, 1994 ; McElree, Jia, & Litvak, 2000), little has been done on whether other aspects of language (e.g., syntax) are shared or separate (see also Hartsuiker & Pickering, 2008) . Hartsuiker et al. (2004) investigated the question of whether syntax is separate or shared among Spanish-English bilinguals. They tested the shared-syntax account taking into consideration the evidence from syntactic priming. They believed that if syntax is shared between the two languages, it would predict cross-linguistic syntactic priming. Using a picture description task which contained active/passive constructions and the confederates in order to collect the data, Hartsuiker et al. (2004) came to the conclusion that the experiment showed cross-linguistic syntactic priming in dialogue. They reported that Spanish-English bilinguals produced English passive sentences more often after a Spanish passive sentence than after a Spanish intransitive or active sentence. They pointed that the results demonstrated crosslinguistic syntactic priming between production and comprehension in the context of interactive language use between the languages that are moderately related.
McDonough (2006), in line with previous research on interaction studies, explored whether syntactic priming plays a role in L2 development through interaction. She tried to answer two research questions. Does syntactic priming occur during interaction between L2 English speakers, and whether English L2 speakers show increased use of the target structure following exposure to the confederate's primes? In order to answer her research questions, she used a picture description task and dative alternation as the target structure. Furthermore, to increase the authenticity of interaction among the participants, she used the 'modified confederate scripting technique' (Branigan, Pickering, & Cleland, 2000) . Here, confederates are advanced language learners or research assistants who participate in picture description sessions
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instead of the researcher. They have the same pictures as the participants, but their pictures are scripted for the prime only.
In order to answer the questions, McDonough (2006) conducted two experiments. The results of the first experiment showed that the interaction between these ESL speakers (the L2 learner participants and the confederates) showed evidence of syntactic priming for prepositional datives, but not for double object datives. She believed that one reason why syntactic priming was not effective for the double object construction could be because these ESL learners had not learned the complex semantic and morphological rules required for the production of the double object datives. To explain the results, McDonough (2006) pointed out that previous research which adopted a usage-based approach (Bley-Vroman & Yoshinaga, 1992; Inagaki, 1997), where development starts with formulaic expression and proceeds to a limited scope pattern, and eventually to abstract representations (Tomasello, 2000) , has shown that second language learners are not sensitive to all of the narrow-range rules (Pinker, 1989) . Therefore, it can be inferred that these second language learners resort to an item-based learning where they are more sensitive to the number of times a particular verb appears in the double object dative form (McDonough, 2006, p. 193) . She believed that her participants could not have mastered the abstract representation yet; consequently, their production of double object datives was limited to specific lexical items.
In order to answer the second research question, McDonough (2006) conducted a second experiment in which she used the same procedure as in the first experiment, except for the target structure. Although the target structure was, like the first experiment, dative alternation, she only used double-object datives as primes. The results of the second experiment showed that the interaction between the interlocutors showed no evidence of syntactic priming. The experiment showed that the participants tended to use significantly more prepositional datives than double object datives. It seems that exposure to the confederates and being provided with primes (double object datives) had no significant effect on their subsequent production. Kim and McDonough (2008) examined the impact of syntactic priming on Korean EFL learners' production of passive sentences. Taking EFL proficiency into account, they explored the question of whether syntactically primed passives would result in increased production of such structures among their Korean EFL participants. The participants, divided into three proficiency groups, took part in individually held picture description sessions. The results indicated that all three proficiency groups produced significantly more passives when primed by the researcher. However, the difference for the low group was more significant than for the middle and high groups, which could be because the impact of individual lexical items was greater for those learners, which is in line with previous research in L1 (Pickering & Branigan, 1998) . Kim and McDonough (2008) explained that these learners are more dependent on individual lexical items compared with advanced learners.
Ameri-Golestan (2010) investigated syntactic priming effects on Persian speaking L2 learners of English production of indirect questions/requests. In Experiment 1, which intended to see whether priming facilitates the subsequent use of the target structure, the participants took part in individually held picture description sessions. The results showed that syntactic priming was effective and, actually, increased the likelihood of subsequently producing indirect questions/requests among the participants. In Experiment2, which dealt with the impact of syntactic priming on modality transfer, the participants were asked to provide a written description of the pictures they had described in the previous session. The results indicated that the participants of the high-proficiency group outperformed those of the mid-proficiency and control groups in transferring syntactic priming effects from one skill to another. He pointed out that one important explanation for such results could be presented in terms of inverse-preference effects (Pickering & Ferreira, 2008) according to which structures that are less preferred (indirect questions/requests among Persianspeaking EFL learners) seem to exhibit higher syntactic priming. They believed that these effects could be because of the way speakers process prime structures, or the way they process target structures (see also Hartsuiker & Kolk, 1998; Hartsuiker, Kolk, & Huiskamp, 1999; Scheepers, 2003) .
IV. THE RELEVANCE OF SYNTACTIC PRIMING FOR L2 SYNTAX
But what does all this mean for L2/bilingual syntax? The most important contribution of syntactic priming studies to L2 syntax is that such studies tap into mental representation of language in a bilingual mind: whether it is shared or separate. That is, when the bilingual is primed for a particular structure in one language, they tend to use the same type of structure in the other. For example, Spanish-English bilingual participants of Hartsuiker et al.'s (2004) experiment, who had been primed by Spanish passives, tended to use a passive structure when describing a picture in English.
We also agree with Pickering and Ferreira (2008) who believed that syntactic priming is informing linguistic theory. Not only syntactic priming studies have investigated the representation of language in adult monolingual native speakers, it can also help determine the linguistic systems of other populations as well; such as, children, second language learners, bilinguals, and aphasiacs. Particularly, cross-linguistic priming is especially seen as informative about the extent to which structures in different languages should be analyzed in the same way.
V. CRITIQUE
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Syntactic priming, like any other research methodology, is not without any criticism. An important critique that can be leveled at syntactic priming studies is that of scope. Most syntactic priming studies have dealt with a limited number of structures among a variety of populations. For example, while numerous studies have focused on dative alternation (double-object vs. prepositional object) and passives, very few studies have examined other structures.
Another criticism that can be put forward is that syntactic priming effects might be semantic rather than syntactic or structural, and that speakers may repeat abstract aspects of semantic structure (Garrod & Anderson, 1987) . Furthermore, Bock, Loebell, and Morey (1992) showed that the semantic features which are assigned to a specific position in the sentence (when an animate is the subject, for example) seem to play some role in syntactic priming.
Some other studies have shown that syntactic priming effects might be lexical rather than syntactic. For example, Kim and McDonough (2008) pointed out that their results can be interpreted in terms of the impact of individual lexical items. That is, the fact that their participants produced more passives when primed by that particular structure was because of the difference in the impact of individual lexical items among the proficiency groups. That is, the less proficient the learner, the more they depended on individual lexical items. This interpretation questions the conclusion that syntactic priming played any role in the results they obtained with low-proficiency group.
Furthermore, there is a possibility that syntactic priming is strategic. That is, people deliberately choose to use the same syntax as another speaker, perhaps to make the other speaker feel positively towards them (Branigan, p.c.).
VI. FURTHER RESEARCH
It seems obvious that syntactic priming studies are new to the investigation of language studies both L1 and, particularly, L2. There are numerous directions to further research using priming as an alternative research methodology. One of the most interesting and promising areas of L2 syntactic priming research is the representation of language, considering the role language proficiency plays into account. One of these issues is cross-linguistic syntactic integration (De Bot, 1992; Ullman, 2001) , that is, to what extent the two languages are separate. This question can further be investigated using syntactic priming methodology. Different structures can be used, especially those which are different between languages and usually learners have problems with.
One of the most important problems with studies which have been conducted on syntactic priming is that they use a very limited number of structures. For example, so many studies have investigated double-object vs. prepositional object priming, and some studies have dealt with active vs. passive priming and noun phrases. It seems that much more structures can be dealt with using syntactic priming as a research methodology; such as, indirect speech, relative clauses, wh-questions, tag questions, etc.
Another important line of research can be the investigation of classroom context. Syntactic priming can be used as a research methodology to investigate classroom interaction, that is, learner-learner interaction as well as teacher-learner interaction. For example, in order to present grammar points using more traditional methodology, they can be primed. The teacher can prime the structure and then encourage the students to use that particular structure in their two-by-two interaction and classroom activities.
VII. CONCLUSION
This study intended to present a 'short report' on some of the studies that have been conducted on syntactic priming as a research methodology which investigated different aspects of language acquisition in terms of representation, comprehension, and production. Our main purpose in this paper is to encourage researchers to consider syntactic priming as an alternative research methodology. We believe that the issues we introduced in this report are worth contemplating, and considering for further research; lots of studies can be done to investigate the representation of language among bilinguals to see whether the two languages are shared or separate, considering a variety of languages, participants, and tasks. Furthermore, the role language proficiency plays in the process of second language acquisition and EFL/ESL classroom context can be investigated by syntactic priming as a research methodology. 
